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A METHOD AND A DEVICE FOR DRILLING INTO TUBULARS LOCATED 
WITHIN ONE ANOTHER 

This invention relates to a method for drilling into tubulars 
which are located within one another. More specifically, it 
relates to a method for reducing drilling time when drilling 
through at least one pipe wall and there in an annulus within 
the pipe wall is a fluid or a material which in comparison to 
the pipe wall material is easier to drill. The invention also 
comprises a device for carrying out the method. 

When removing for example composite casings for petroleum 
recovery, it has become customary to cut pipes by sawing. 
Often the pipe that has to be cut will contain one or more 
internal pipes. The annuli between the pipes may be filled 
with for example concrete. 

If the internal pipes are insufficiently connected to the 
external pipe, the internal pipes may become displaced 
axially and/or radially in relation to the external pipe 
during the sawing operation. The displacement may cause 
damage to the . sawing device that is being used. 

P24221PCOODE-04.03.2004 
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It has therefore been deemed necessary to brace the internal 
pipes in relation to the external pipe before the actual 
sawing operation is initiated. 

According to prior art one or more drilling devices are 
placeded mainly in a radial direction on the casing surface 
of the external pipe. The drilling device may be 
hydraulically driven with regards to both rotation and 
feeding. 

The drill bit of the drilling device is fed at a certain rate 
when rotating through the external pipe, the material located 
in the external annulus, and potentially further on through 
the pipe within, the next annulus and so on till the 
innermost pipe where the drill can be used for bracing by 
means of the feed power or for drilling through the pipe wall 
of the innermost pipe as well. Then, the drill may be used 
for bracing or it may be replaced with for instance a shaft 
to brace the pipes. 

Due to the relatively long distance between the operating 
valves of the drilling device and the drill site, it is 
necessary to place the choice valve or constant pressure valve 
used for adjusting the feed speed of the drilling device near 
to the drilling device in order to overcome the flexibility 
of the pressure fluid pipe. There will only be restricted 
access to this valve during the drilling operation, as it may 
be dangerous for personnel to be in close proximity to the 
drilling device when it is operating. 

Drilling operations in accordance with prior art take 
unnecessary long time because the drill is running at an 
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approximately constant feed speed during the entire drilling, 
operation. 

The object of this invention is to remedy the disadvantages 
of the prior art. 

The object is achieved according to the invention by means of 
the features disclosed in the description below and in the 
following patent claims. 

Experience has shown that the drill bit can be fed at a 
significantly higher rate when it is working for example 
within concrete, compared to the feed speed which is 
appropriate for drilling in the pipe wall material. 

When the drill bit has cut through the first pipe wall, the 
rotational resistance in the drill bit is reduced, whereby 
the oil pressure in the hydraulic circuit for drill bit 
rotation is reduced. According to the invention, a valve for 
additional supply of hydraulic fluid to the feed cylinders of 
the drilling device is opened without disrupting the choke 
valve or constant pressure valve that is used to adjust the 
feed speed of the sawing device for drilling through the pipe 
wall material. Thus the drill is displaced fairly quickly 
through the concrete material and until the drill bit impacts 
the pipe wall located within. The rotational resistance of 
the drill is then increased, and a corresponding higher 
pressure can be read in the hydraulic circuit for drill bit 
rotation. The additional pressure fluid supply is shut off, 
whereby the drill bit continues to drill through the pipe 
wall material at the preset feed speed. 
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The method is repeated for any armuli and pipe walls located 
within. 

By employing the method according to the invention, the 
drilling time for perforating pipes containing other pipes 
within can be significantly reduced. The method may 
contribute to considerable cost savings, as the hourly rates 
for this type of work, including hiring a drilling rig, are 
relatively high. 

In the following, a non-limited example of a preferred method 
and embodiment is described and illustrated on the attached 
drawings, in which: 

Figure 1 shows a cross section of a pipe assembly comprising 
a pipe with two pipes within it, where the annul i between the 
pipes are filled with concrete, and where two drilling 
devices are placed on the pipe and aire about to drill holes 
in the pipe fitting; 

Figure 2 shows a cross section I-I of the drilling device in 
Figure 1; and 

Figure 3 shows a simplified hydraulic circuit diagram for the 
drilling device. 

On the drawings, the reference number 1 denotes a drilling 
device provided with a drill bit 2 which is secured to an 
external tubular 6 by means of a fastening device 4. 
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Inside the external tubular 6 there is located an 
intermediate tubular 8, and inside the intermediate tubular 8 
there is an internal tubular 10. 

The spaces between the tubulars 6, 8 and 10 constitute an 
external annulus 12 and an internal annulus 14. The annuli 12 
and 14 are filled with concrete. 

In addition to the drill bit 2, the drilling device 1 
comprises a feed rod 22 which is connected to the drill bit 2 
by means of an adapter 20. The feed rod 22 is axially 
displaceable in the housing 24 of the drilling device 1 by 
means of two feed cylinders 26. The feed cylinders 26 are 
connected between the housing 24 and an axial bearing 28 
placed around the feed rod 22. Two hydraulic driving motors 
30 are connected to the housing 24 and encircle the feed rod 
22 in an axially displaceable manner. 

The drilling device 1 is controlled by means of a rotary 
valve 40 and a feed valve 42. The valves 40 and 42 are 
located at a safe distance from the drilling device 1 and 
supplied with pressure fluid from a hydraulic pump (not 
shown) . From the rotary valve 40 hydraulic pipes 44 pass via 
quick release couplings 46 to the driving motors 30. A 
hydraulic feed line 48 connects the feed valve 42 via a quick 
release coupling 50 and a choke valve 52 to the feed side of 
the feed cylinders 26. The return side of the feed cylinders 
26 is connected to the feed valve 42 by means of a hydraulic 
return line 54 and a quick release coupling 56. 

A quick feed valve 58 is connected to the hydraulic feed line 
48 at the feed valve 42. From the quick feed valve 58, a 
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quick feed hydraulic line 60 passes via a quick release 
coupling 62 to the hydraulic feed line 48 in the area between 
the choke valve 52 and the feed cylinders 26. The quick 
release couplings 46, 50, 56 and 62 are arranged to 
facilitate the assembly of the drilling device 1. 

The desired feed speed for the drill bit 2 is adjusted by 
regulating the choke valve 52, preferably before the drilling 
operations commence . 

When a hole shall be drilled and the drilling device 1 is 
attached to the external tubular 6, the rotation of the drill 
bit 2 is initiated by setting the rotary valve 40 to 
operating position. Pressure fluid then flows through the 
rotary valve 40 and the driving motors 30 via the hydraulic 
lines 44 and the quick release couplings 46. The driving 
motors 30 rotate the feed rod 22 and thus the drill bit 2 
around its own longitudinal axis. 

The feeding of the drill bit 2 is initiated by setting the 
feed valve 42 to its feeding position. By doing so, pressure 
fluid flows from the feed valve 42 via the hydraulic feed 
line 48, the quick release coupling 50 and the choke valve 42 
to the feed side of the feed cylinders, as the feed cylinders 
displace the axial bearing 28 and thus the feed rod 22 and 
the drill bit 2 in a direction in and towards the external 
tubular 6 . 

It is necessary to place the choke valve 52 near to the feed 
cylinders 2 6 because otherwise the elasticity of the 
hydraulic feed line 48 could cause an irregular feed speed. 
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After the drill bit 2 has worked its way through the pipe 
wall of the external tubular 6, cf . the drill bit 2 belonging 
to the top drilling device 1 in figure 1, the momentum needed 
to rotate the drill bit 2 is reduced because the concrete 
located in the external annulus 12 is easier to drill than 
the wall of the tubular 6. The rotational fluid pressure, 
which can be read on a manometer 64, is reduced 
correspondingly . 

By opening the quick feed valve 58, pressure fluid flows to 
the feed side of the feed cylinders 26 through the hydraulic 
quick feed line 60 and the quick release coupling 62 
bypassing the choke valve 52. Thus, the drill bit 2 is fed 
quicker through the concrete in the external annulus 12, cf. 
the drill bit 2 belonging to the lower drilling device in 
figure 1. When the drill bit 2 has reached the intermediate 
tubular 8, the rotational resistance in the drill bit 2 is 
increased. The corresponding increase in pressure can be read 
from the manometer 64. The quick feed valve 58 is shut, 
whereby the feed speed of the drill bit 2 through the pipe 
wall of the intermediate tubular 8 is reduced to the preset 
value on the choke valve 52 . 

Correspondingly, the feed speed is increased when drilling 
through the internal annulus 14 and possibly through the 
annulus of the internal pipe 10 . 
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Patent Claims 



1. A method for a drilling device (1) to increase the feed 
speed of a drill bit (2) when drilling through tubulars 
(6, 8, 10) located within one another, where there in 
the annuli (12, 14) created between the tubulars (6, 8, 
10) is located a fluid or a material which in 
comparison to the pipe wall material, is easier to 
drill, and where the feed speed of the drill bit (2) is 
controlled by a pressure fluid regulating valve (52) 
which preferably is located near to the drilling device 
(1), characterised in that during the 
progress of the drill bit (2) through the annulus (12, 
14) there is opened for an influx of pressure fluid in 
parallel with the pressure fluid regulating valve (52) . 



2 . A method according to claim 1, characteris- 
ed in that the influx of pressure fluid is ini- 
tiated by opening a valve (58) which is located at a 
safe distance from the drilling device (1) . 



3. A device for a drilling device to increase the feed 

speed of a drill bit (2) when drilling through tubulars 
(6, 8, 10) located within one another and under water, 
where there in the annulus (12, 14) created between the 
tubulars (6, 8, 10) is located a fluid or a material, 
which in comparison to the pipe wall material, is 
easier to drill, and where the feed speed of the drill 
bit (2) is controlled by a pressure fluid regulating 
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valve (52) which is connected to a hydraulic feed line 
(48) and where the hydraulic feed line (48) passes from 
a feed valve (40) to a feed cylinder (26) , as the pres- 
sure fluid regulating valve (52) preferably is located 
close to the drilling device (1), characteri- 
sed in that there in parallel with and connected 
to the hydraulic feed line (48) above and underneath 
the pressure fluid regulating valve (52) passes a hy- 
draulic quick feed line (60) which is provided with a 
block valve (58) . 



4. A device according to claim 3, characterised 
i n that the block valve (58) is placed at a safe 
distance from the drilling device (1) . 



10/541835 




10/541835 




WO 2004/063525 



10/541835 

PCT/NO2004/000005 



3/3 




Fig. 3 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/NO 2004/000005 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: E21B 29/00, E21B 43/112, E21B 44/04 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: E21B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAL 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5392858 A (A.D. PETERS ET AL), 28 February 1995 
(28.02.1995) 



US 6167968 Bl (M.M. ALLARIE ET AL), 2 January 2001 
(02.01.2001) 



EP 0791722 Al (SCHLUMBERGER LIMITED ET AL), 
27 August 1997 (27.08.1997) 



DE 19924200 Al (TRACTO-TECHNIK PAUL SCHMIDT 
SPEZIALMASCHINEN KG), 30 November 2000 
(30.11.2000) 



1-4 



1-4 



1-4 



1-4 



[~X| Further documents are listed in the continuation of Box G j )(| See patent family annex. 



* Special categories of cited documents 

* A* document defining the general state of the art which is not considered 

to be of particular relevance 
*E* earlier application or patent but published on or after the international 
filing date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

# P* document published prior to the international filing date but later than 
the priority date claimed 



*T* later document publiriied after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&* document member of the same patent family 



Date of the actual completion of the international search 

23 April 2004 



Date of mailing of the international search report 



2 7 -04- 2004 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 



Authorized officer 

Christer Backnert / MRo 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/NO 2004/000005 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6155343 A (G.R. NAZZAL ET AL), 5 December 2000 
(05.12.2000) 



US 4619556 A (E.P. PARRA), 28 October 1986 
(28.10.1986) 



1-4 



1-4 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



I 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International application No. 

PCT/NO 2004/000005 



US 


5392858 


A 


28/02/1995 


AU 


1550695 A 


10/11/1995 










CA 


2184888 A,C 


26/10/1995 










WO 


9528546 A 


26/10/1995 


us 


6167968 


Bl 


02/01/2001 


CA 


2238782 A,C 


05/11/1999 










US 


6150861 A 


21/11/2000 


EP 


0791722 


Al 


27/08/1997 


AU 


721128 B 


22/06/2000 










AU 


1479497 A 


28/08/1997 










CA 


2197964 A,C 


21/08/1997 










CN 


1131925 B 


24/12/2003 










CN 


1162686 A 


22/10/1997 










DE 


69714316 D,T 


20/03/2003 










ID 


16015 A 


00/00/0000 










NO 


313151 B 


19/08/2002 










NO 


970770 A 


21/08/1997 










US 


5687806 A 


18/11/1997 


DE 


19924200 


Al 


30/11/2000 


NONE 






US 


6155343 


A 


05/12/2000 


AU 


731454 B 


29/03/2001 










AU 


4077997 A 


06/03/1998 










CA 


2233322 A 


26/02/1998 










GB 


2322888 A,B 


09/09/1998 










GB 


9806245 D 


00/00/0000 










NO 


314096 B 


27/01/2003 










NO 


981735 A 


16/06/1998 










NO 


20005475 A 


16/06/1998 










WO 


9807955 A 


26/02/1998 


US 


4619556 


A 


28/10/1986 


NONE 







Form PCT/ISA/210 (patent family annex) (January 2004) 



